Poetics, design and industrial engineering by Perrone, Raffaella
122
For my students
“There is nothing more seductive – and nothing, in any 
case, better founded – than exposing subordinate forms 
to the internal logic which organises them” (H. Focillon, 
Vie des formes, Paris : Librairie Ernest Leroux, 1943).
Do engineering technicians in industrial design really do 
design? That question has been asked many times since I 
have been teaching Aesthetics on the Technical Engineer-
ing in Industrial Design programme at Elisava. However, 
the answer is never really clear. “Yes, but...it depends.” 
The figure of the engineering technician in industrial 
design is generally justified in the shadow of the indus-
trial designer, and so the question spontaneously arises: 
are they the same thing? What meaning and limits can 
the word design have in the field of engineering? How can 
the degree of necessary and sufficient design freedom 
be established in technical industrial projects? 
Throughout history, this dichotomy has often appeared in 
other terms, comparing science and art, style and con-
struction, architecture and engineering, craft and indus-
try. Parallel to this, the opinions of the theorists, phi-
losophers, engineers and architects have tried to clarify, 
at different times and according to different criteria, the 
distance or points in common of the respective disci-
plines. It is reasonable to ask ourselves today about the 
relationship between design and engineering, since as 
a result of the complexity of industrial instruments and 
technology, the technical development of an industrial 
project is always justified as the final phase of the cre-
ative process – of design, as a chapter apart in which to 
“fit together the pieces” and the design guidelines. Does 
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If we consider the project as part of the design process, which takes its roots from the relationship 
between culture and material culture through the mediation of a subject and its poetics, then the 
technical act takes on the value of a complex cultural act, capable of interpreting the social, historic 
and cultural context in which it is placed. Poetics form an essential element in the act of generating 
industrial, architectural, engineering or any other kind of design. The elements from which poetics 
develop are those that we distinguish and specify as being particular to each discipline, on the inside 
of a cultural and technical system. Reflecting on poetics means researching the object of the project 
where technical and cultural conditions filter the experience of the project maker, transforming 
it into an operative programme which serves as a meeting point for science, aesthetics, research, 
experimentation, intuition, empiricism, materials, technology and art. 
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the engineering technician then limit him or herself to 
solving technical problems? Or do the poetics of design 
also exist in industrial engineering? 
I would say that the answer is affirmative if we consider 
poetics to be the process of personal elaboration of the 
project maker’s language, necessary to give the elements 
of the project their own meaning in the complex system of 
the final object, whether it is an ashtray or a car. 
Reflecting on poetics means researching the object 
planned in a project at a time when the technical and 
cultural conditions filter the experience of the project 
maker, transforming it into an operative programme 
which serves as a meeting point for science, aesthetics, 
research, experimentation, intuition, empiricism, materi-
als, technology and art. 
That is when poetics takes shape as an essential element 
in the act of generating industrial, architectural, engi-
neering or any other kind of design. The elements from 
which poetics develops are those that we distinguish 
and specify as being particular to each discipline, on the 
inside of a cultural and technical system. 
If we consider the project as part of the design process, 
whose roots are formed from the relationship between 
culture and material culture1, through the mediation of 
a subject and its poetics, then the technical act takes 
on the value of a complex cultural act, capable of inter-
preting the social, historic and cultural context in which 
it is placed. 
The history of man is the history of the relationship 
between humans and the complex system of their envi-
ronment, which they form part of and which they are able 
to transform thanks to technology. Any object around us 
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1 Scholar of the most varied disciplines have been occupied with material culture, in particular historians, archaeologists and cultural 
anthropologists. In any case, despite the differences of interpretation in the different disciplines, material culture is the culture of 
physical objects created and made by man in his productive and/or symbolic practice (Tomas Maldonado). According to Maldonado, 
there is no distinction between useful and artistic objects – both belong to material culture, it is simply that they come from areas of 
different experience. 
2 Paolo Galluzzi, Gli ingegneri del Rinascimento da Brunelleschi a Leonardo da Vinci, Firenze: Giunti, 1996, p. 25.
is the result of a process which, starting with the raw 
materials reaches a determined form, and man, having 
the ability to think, choose and operate, produces and 
sustains this artificial environment in which he recog-
nizes himself and in which he acts. 
When the first stone was extracted from the world 
of ‘things’ to become an “artifact” that relationship 
between means and ends, which we refer to as the proj-
ect, became fixed in nuce; but the control of this first 
event was local: the stone served to capture prey or to 
break a shell. However, the shape of the stone was per-
fect, symmetrical, and logical. It was not simply an adap-
tation to a function or the result of a simple technical act, 
but it called for a design that responded to other internal 
human needs: aesthetic and symbolic needs. 
In classical Greek, the word tekhne did not imply a dis-
tinction between useful and artistic objects, and history 
has confirmed that for classical man the two aspects 
were inseparable, relying on the one hand on the condi-
tions and functions of everyday objects and, in parallel, 
attending to the corresponding subjective, emotional and 
aesthetic needs. 
With the Renaissance, on the other hand, we saw the 
first great conceptual reversal of this tradition; the 
figurative arts began to take on a leading role because 
they were noble with respect to craft production. The 
artist in AD400, the leading figure in a genuine rebirth 
of painting, sculpture and architecture, also displayed a 
genuine fervour for technical and scientific disciplines 
and became the foremost character in of a large-scale 
cultural phenomenon which can be defined as the 
“machines renaissance”2.
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The Five Points of architecture by Le Corbusier (1929) 
along with the Manifesto of the futurist painters (Umberto 
Boccioni, Carlo Dalmazzo Carrà, Luigi Russolo, Giacomo 
Balla, Gino Severini, April 1912) constituted the writ-
ten manifestation of poetics, the paradigms from which 
to structure and define the idea of a project, reaching a 
style which other authors could relate to. However, today 
it would be impossible to find any absolute formulae. 
The infinite possibilities of new technology enable us to 
operate with a series of variables which, in the last fifty 
years have multiplied and are difficult to reduce to com-
mon denominators. But project activity may be explained 
through operative media and poetics, in that the logical 
structure of planned thinking is specified in one or the 
other depending on the discipline in which it is applied. 
 “When asked if construction is essentially art, as a cre-
ative act dominated and determined by individual solu-
tions, or scientific fact, regulated by impersonal formulae 
which connect the premise of a problem in a logical and 
Leonardo da Vinci and his contemporary artist-engi-
neers conceived of and shaped, either through drawn or 
real models, much of the technical achievements of our 
time back in the 15th and 16th centuries. The “universal” 
intellectual experience of Leonardo was not an isolated 
phenomenon, but represented the ultimate and most 
original conclusion of a process of renewing technical 
know-how, involving many leading figures. The artist-
engineer of the year 400, unlike the anonymous medi-
eval engineers, was a socially visible and appreciated 
character, sought after by those with the greatest power 
and authority, and capable of responding to different 
aptitudes, be they military, mechanical, hydraulic, archi-
tectural or artistic. The pages of the Trattati, richly illus-
trated and annotated, documented the theoretical labour 
of this new category of intellectual and show us that, for 
many centuries, intuitive empiricism was the only guide 
for project makers and constructors. Starting with the 
intuition and interpretation of daily experiences and 
natural phenomena, the artist-engineers used whatever 
instruments were available, plus new ones that were 
introduced – drawing, capacity for observation, geo-
metrical competence, study of mechanics, – to interpret, 
imitate and dominate the reality which surrounded them. 
In the utopian content which animates many of the pages 
of Leonardo’s writings, the artist-engineer ends up as 
the true philosopher, the only one among the wise men 
who is able to reveal the secrets of nature and imagine 
“machines” for man, thanks to the power of technology. 
Much of Leonardo’s research can be read as a “tech-
nological dream” produced more by an impassioned 
imagination than the fruit of a project which has been 
immediately carried out. The first essential elements in 
the poetics of the industrial engineer are defined thus: 
intuition and interpretation as active factors belonging to 
the sphere of creativity. 
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“L’architecte/l’ingénieur” diagram which 
appears in Le Corbusier, Précisions sur 
un état présent de l’architecture et de 
l’urbanisme, Paris: E. Grès, 1930, p.12.
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unequivocal manner to a precise solution, I do not think 
there is any doubt about the answer. Construction is 
also art, even in the technical aspects which relate to its 
structural stability.” (Pier Luigi Nervi, 1945).
The theoretical concepts on which Pier Luigi Nervi 
founded his work are of great interest to us. In his writ-
ings, Nervi rejects the dichotomy between art and 
science to defend the perfect identity of the creative-
artistic process and the empirical-scientific process. 
He defends the idea that technology and art are insepa-
rable elements in any architectural work. The work of 
an architect should be inspired by an aesthetic idea and 
a creative will, similar to that which moves poets, musi-
cians or painters, but which finds its materialization in 
the absolute, objective laws necessary for achieving 
lasting value: static links and the resistance of the mate-
rials. The difference is in the limits, as Pier Luigi Nervi 
explains; just as poetry, music or painting can work with 
words, sounds or the harmony of colours, freely, with 
emotion as their starting point, so the art of construction 
is a useful art and as such it is conditioned by a function-
ality and economy which should be in harmony with the 
aesthetic idea. The intuition of forms and their construc-
tion do not represent two separate moments but a per-
fect identity.
If we apply the words of Pier Luigi Nervi to the world 
of industrial design we can see that they maintain the 
same identity in the construction of the objects around 
us. Where, then, are the limits to the poetics of indus-
trial design? 
It is important for a technical project to find its degree of 
cultural legitimacy and not be a purely scientific applica-
tion. In the world of industrial design the planned object 
pertains to a context which is increasingly global, but 
defined all the same within time. The designer and the 
engineering technician are two professionals who work at 
different levels, conscious of being agents within a society. 
The possibility of defining the relationship between the 
form and meaning of an object is synthesised in the 
search for the material and the technology necessary for 
carrying out an idea. This aspect in part guarantees the 
important relationship between culture and technology, 
between research and experimentation, between design 
and engineering. Understanding the materials means 
being able to control the form, but not only in terms of 
calculating its resistance. Understanding the material 
also means investigating and experimenting with it, as 
the architect-engineer Jean Prouvé did in a self-taught 
way at the beginning of his career. The fine steel plates 
which he used in his initial prototypes for furniture were 
an implicit response to the imperatives of material resis-
tance and static structural systems, more than a set of 
spatial formulae or compositional figures. “I have never 
designed forms, I have always made constructions which 
have forms” commented Prouvé, showing that the start-
ing point is the spontaneous logic of endless adaptation, 
transformation and reinvention of the environment. It 
is the ability to judge critically the constructive culture 
which surrounds us, rather than institutionalise it in the 
form of an scientific encyclopaedia. It is a process of intu-
ition and later of transferal of knowledge to the different 
scales of the project. For Prouvé, a study of the chassis 
of a 2CV and its analysis meant carrying out a technologi-
cal transfert from the field of the automobile to the field 
of construction, both in order to introduce the vocabulary 
of construction in terms of prefabricated elements and 
the assembly stages of the work. 
Prouvé claimed the need for a technical imagination 
linked to the nature of the product and its function, which 
could not be shaped a priori. In engineering, one can 
also recognise a creative function, and in the engineer 
an active role in the process of designing an industrial 
object, defending the need to break down the barriers 
between design and engineering; a technical culture 
such as that of Prouvé which surmounts the produc-
tion processes and integrates the material and machine 
which determines it. Who would deny that the Maison 
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3 In “Des yeux qui ne voient pas... Les Avions”, Esprit Nouveau n. 9 June 1921, p. 988.
4 Le Corbusier, ’Esthétique de l’ingénieur”, Esprit Nouveau n. 11-12, November 1921.
5 Ib. “Esthétique de l’ingénieur”, op.cit.
6 Ib. “Esthétique de l’ingénieur”, op.cit.
Tropical (1949) was a splendid work of design? 
However, the experience of Jean Prouvé is not an isolated 
one. Prouvé was a man of his time, and other architects 
like him posed questions about how to change planning 
activity in the 20th century, the century of the “esprit nou-
veau”, “a spirit of construction and synthesis guided by a 
clear conception”3 (Le Corbusier, 1921).
“Engineers make architecture because they use the 
laws of nature in their calculations and their works com-
municate harmony to us.”4 Le Corbusier observed that 
the work of the engineer does not simply consist of the 
routine application of laws but it also implies a process 
of classification, selection and tastes that that are not 
arbitrary but based on rational principles of order and 
proportion. “So an engineer’s aesthetic exists because 
the calculation involves the need to choose certain terms 
of the equation, and that is where taste comes in. Of 
course, when the calculation is manipulated, the engi-
neer finds himself in a state of purity of spirit and within 
this spirit taste treads a safe path.”5 “Today, it is the 
engineers who understand how to ventilate, heat, clarify, 
transport things. (...) the engineer who proceeds because 
of his knowledge shows the way forward and holds the 
truth.”6 For Le Corbusier, the world of industrial engi-
neering was a model example for the new aesthetic, 
which was to oppose the arts décoratifs of his contempo-
raries. Objects produced by industrial engineering such 
as ships, cars, aeroplanes or engines were governed by 
the laws of economics, calculation and experimentation 
and being conceived on the basis of order and numbers, 
they were the most active examples of the contemporary 
aesthetic. 
The engineer’s aesthetic of Le Corbusier was not a con-
sequence of unconscious economic concerns, nor was 
it the result of so-called optimisation calculations, but 
a filter of culture and modern technology. The modern 
aesthetic in terms of industrial products arose from the 
industrial revolution, as a response to the challenge pre-
sented by the arrival of a new material – steel - and new 
machines. In the history of industrial design, this event 
represented important changes and many years of criti-
cal interpretation. 
“La Maison Tropicale”, in Jean Prouvé 
“constructeur”,  Paris: Centre Georges 
Pompidou, Collection Monographie, 1990.
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“Nobody can deny that the machine, like a hangman, 
has divided art. The evidence is too substantial.”7 F. L. 
Wright, in his essay The Arts and Crafts of the Machine 
(1901), praised the machines of the new century as 
invaluable instruments in the hands of artists to liber-
ate them from the manual labour which was no longer 
appropriate in the 20th century. He relied on the mind 
of the artist being able to understand the nature of 
the machine “to show us that the machine is capable 
of satisfying some of the most demanding artistic ide-
als”. The aesthetics of the machine, rejected by William 
Morris and the British Arts and Crafts circles, implied 
for Wright the definition of the “poetry” of the new era. 
“The machine enabled a pure force; an ideal and a poetic 
flame that the world’s art had never seen before”.
The poetics of industrial projects find space again in the 
words of Walter Gropius who, at a conference he pre-
sented at the Folkwang Museum in Hagen in 1911, com-
paring the work of the engineer and the architect, pointed 
out how the engineer conceptually structures the weight-
bearing system of a bridge, while the architect conceives 
it as a combination of light and shadow. For Gropius, the 
iron bridge was neither an aesthetic declaration nor a 
purely functional construction, but an intellectual elabo-
ration. “...man has two natural instincts: the need to 
know and the need to create. It is thanks to these that he 
is able to become a master in the world of sensitive and 
ultra-sensitive phenomena. While man’s creative instinct 
is set against the mechanical tension of things and phe-
nomena, his need for knowledge enters the world of phe-
nomena. One tend to move towards the other, towards a 
final ideal meeting point.”8
The designer-engineer
In the immediate postwar period, the work of important 
industrial designers such as Eero Saarinen, Charles 
7 Josep Quetglas (ed.), Frank Lloyd Wright. Primers escrits. Barcelona: Edicions UPC, 1994, pp. 25-38.
8 Walter Gropius, “Monumentale Künste und Industriebau”, manuscript of a conference presented at the Folkwang Museum in Hagen, 
29 January 1911.
Verner Panton, Panton Chair 
1959-60. Injection moulded 
plastic.
Womb Chair, model n.70, 1947-
1948. Structure in bent tubular 
steel, seat structure in moulded 
fibreglass, cushioned with latex 
foam and nylon upholstery.
Eero Saarinen, Tulip Model 
n.150, 1955-56. Aluminium foot 
painted in acrylic; structure of 
seat in fibreglass.
Gunnar Aagaard Andersen, 
Chair 1952-53. Prototype made 
from iron and newspaper, 
designed for production 
in stamped aluminium or 
fibreglass. 
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Eames, Arne Jacobsen and Verner Panton, was seen as 
a spontaneous evolution of the ideas set out at the begin-
ning of the 20th century, and as an example of a profes-
sional activity in which there were no limits between 
design and industrial engineering. Experimentation with 
plywood, stamped steel, aluminium mouldings, plastics 
reinforced with fibreglass, wire or steel rods, was con-
ceived precisely from the specifications of the industrial 
process by which the products would be manufactured. 
The different projects which Eero Saarinen carried out 
during the Second World War bear witness to his affin-
ity for the world of industrialisation, new materials and 
techniques. His sensitivity was more like that of a sculp-
tor than an industrial designer, and this sensitivity was to 
find its field of application in industrial furniture, in the 
Womb Chair of 1948 and in the “pedestal” furniture of the 
mid-50s, among which the Tulip chair can be considered 
a demonstration of intentions which were not achieved 
on a technological level, but which opened up the path 
to new forms. The idea of a plastic chair was developed 
by many designers throughout the 1950s and thanks to 
the collaboration between companies, technicians and 
designers it became a reality within one decade with 
Verner Panton’s stackable chair. 
In a way, however, the Eames’ work was a perfect exam-
ple of Gropius’ ideas with respect to man’s need to “know 
and create”. The workshop of Charles and Ray Eames 
was a genuine industrial laboratory where technology 
was not an abstraction but a reality that finally dominated 
after years of arduous labour. Intuition, experimentation, 
knowledge, technology and art were the essential ele-
ments in their poetics. The designer-engineers of that 
age were able to revolutionise the industrial project again 
thanks to the appearance of a new material – plastic. 
However, the operative programme in which this new 
material was incorporated did not change. The poetics of 
design had already been defined in the previous decades. 
What is our legacy from the 20th century? The act of 
making the project, as a cultural act in industrial design 
is specified through the objects which surround us, but 
in the 21st century many of those objects will no longer 
belong to a tangible reality. The intuitive empiricism 
which guided the artist-engineers of the 15th century is 
a long way from our material world. Leonardo’s utopian 
ideals have become reality and it is difficult to “imagine” 
a new future. What was technical imagination is now 
technical control of the environment, but we hope that 
the future professionals of the industrial world, be they 
designers or engineers, know how to maintain an active 
and critical aptitude for project activity, introducing new 
operational methods when they come to defining their 
poetic language. 
For them, the challenge is to redefine the engineer’s aes-
thetic and the new limits of experimentation. My hope is 
simply to have pushed them to ask themselves one ques-
tion – what are my poetics?
